Pulmonary vascular effects of propofol at baseline, during elevated vasomotor tone, and in response to sympathetic alpha- and beta-adrenoreceptor activation.
This in vivo study had two primary objectives. The first goal was to determine whether the pulmonary vascular effects of propofol depend on the preexisting level of vasomotor tone, and the second was to investigate the effects of propofol on the pulmonary vascular responses to sympathetic alpha- and beta-adrenoreceptor activation. Thirty-one mongrel dogs were chronically instrumented to measure the left pulmonary vascular pressure-flow (LPQ) relation. Left lung autotransplantation (LLA) was also performed in eight additional dogs to induce a long-term increase in pulmonary vascular resistance. LPQ plots were measured on separate days in the conscious state and during propofol anesthesia. LPQ plots were measured at baseline and when vasomotor tone was acutely increased with the alpha agonist, phenylephrine, or the thromboxane mimetic, U46619. In separate experiments, cumulative dose-response curves to alpha- (phenylephrine) and beta- (isoproterenol) adrenoreceptor agonists were generated in conscious and propofol-anesthetized dogs. Compared with the conscious state, propofol had no effect on the baseline LPQ relation in normal or post-LLA dogs. However, propofol caused pulmonary vasoconstriction (P < 0.05) when vasomotor tone was acutely increased with either phenylephrine or U46619 in normal or post-LLA dogs. The pulmonary vasoconstrictor response to alpha-adrenoreceptor activation was potentiated (P < 0.05) during propofol anesthesia, whereas the pulmonary vasodilator response to beta-adrenoreceptor activation was not altered. These results indicate that the pulmonary vascular response to propofol anesthesia is tone-dependent. During sympathetic activation, propofol may favor alpha-adrenoreceptor-mediated vasoconstriction over beta-adrenoreceptor-mediated vasodilation.